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	Climate change made 2024 the hottest year on record. The heat was deadly

	Unbearable heat waves around the world killed scores of people and upended daily life

			
				




Over and over, the numbers tell the same story: 2024 was Earth's hottest year on record, knocking the previous record holder -- 2023 -- out of the top spot (SN: 12/6/23). But temperatures alone can't describe the human cost: humidity that challenges the body's ability to cool itself; nighttime temps that rob people of sleep; power outages; wildfire smoke; ruined crops; rising cases of mosquito-borne disease (SN: 9/20/24).




Meanwhile, record-breaking water temperatures in the Atlantic Ocean and the Gulf of Mexico fueled hurricanes Helene and Milton (SN: 10/9/24). Helene's torrential rains caused flooding across six states in the U.S. Southeast, killing over 200 people (SN: 10/1/24).
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Other parts of the world have their own stories to tell about the impact of 2024's extreme heat. Here are some of those accounts.




Phoenix | May-September




Arizona's capital experienced 113 straight days of daytime temperatures topping 100deg Fahrenheit, with hundreds of heat-related deaths recorded. Phoenix has one of the world's largest urban heat-island magnitudes: City temperatures are about 12 degrees higher than those in surrounding rural areas.




Mexico City | May-June




An extreme heat wave, on top of an extended drought, caused blackouts and was linked to over 120 deaths. The resulting water scarcity raised fears that North America's largest metropolis was just weeks from Day Zero -- a theoretical day when the region would run out of water.




Sao Paulo | August-September




Extreme heat in the Southern Hemisphere's winter plus prolonged drought fueled wildfires in Brazil's Amazon rainforest. Fine particles in Sao Paulo's air were 14 times the World Health Organization's recommended limit, causing the city to be ranked as the world's most polluted for four consecutive days, from September 9 to September 12.




Rio de Janeiro | March




During a heat wave in Brazil, the maximum measured temperature reached 107.6deg F. But it felt even hotter. The heat index -- a measurement that also includes humidity -- soared to a record 144.1deg F, testing the limits of humans' heat tolerance.




Manila | April




The Philippines' megalopolis of over 14 million people sweltered through a deadly 15-day heat wave, an event that would have been impossible without climate change. The heat brought water shortages, crop losses and school closures.




[image: A man in Manila opens an umbrella to block the sun.]A vendor in Manila opens an umbrella to block the sun amid a 15-day heat wave in April. The
heat wave would have been impossible without human-caused climate change, scientists say.AARON FAVILA/AP PHOTO





Paris | July-August




Temperatures during the Olympics may not have broken records, but they were still scorching. Without climate change, Paris would have been about 5 degrees cooler, researchers determined. That made the Games more dangerous for athletes. Europe is the world's fastest-warming continent, heating at a rate twice the global average.
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Longyearbyen | July-August




August temps in the world's northernmost settlement, on Norway's Spitsbergen Island, were the highest ever recorded for that month, soaring to 68deg F -- more than 3 degrees higher than the previous record, set in 1997. In July, ice caps there broke the all-time record for daily melting, losing ice at a rate five times the norm.




Bamako | February-April




Heat waves across West Africa's Sahel region caused power cuts and spikes in hospital admissions. From April 1 to April 4, a hospital in Mali's capital recorded a total of 102 deaths; the previous year, the hospital noted 130 deaths for all of April. Climate change amped up daytime highs by 2.7 degrees and kept nights 3.6 degrees warmer than usual.




Gaza | April




A three-day heat wave exacerbated the humanitarian crisis in Palestine. Nearly 2 million displaced people in refugee camps and overcrowded shelters lacked protection from the heat and faced water and food shortages, power outages, limited access to health care and spikes in waterborne diseases.




Delhi | May-June




India's capital territory endured 40 straight days of daytime highs reaching 104deg F, with a new record set on May 28 of 121.8deg F. The unrelenting heat killed over 100 people, the nonprofit organization HeatWatch India estimates.




East Antarctica | July




At winter's peak, temperatures across a big chunk of the continent hovered at -4deg F, about 50 degrees higher than normal. The event was the largest temperature anomaly anywhere this year.
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	Putting vampire bats on treadmills reveals an unusual metabolism

	Blood-feeding bats burn more amino acids during exercise, unlike carbs or fats other mammals use

			
				




Vampire bats have become such specialized bloodsuckers that they metabolize their food more like some blood-feeding flies than like other known mammals, a new experiment shows.




The common vampire bat (Desmodus rotundus) doesn't stick to flying for moving around. It also scurries along the ground in targeting cattle, horses and other mammals to steal blood. Thus researchers, who were curious about what fuels the animals use, could coax the vampires -- at least for a little while -- to run on a bespoke-for-bats treadmill.
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A substantial portion of the carbon dioxide the bats exhaled during a workout (up to 60 percent) came from metabolizing fuel other than the carbs or fats that typically power a running mammal, the team reports November 6 in Biology Letters. Instead, much of the energy bats were using came from a recent high-protein meal of cow blood; the gases contained telltale traces from amino acids, the building blocks of proteins.




Another clue to the fuel a runner is using (the ratio of carbon dioxide exhaled to oxygen used) stayed steady as researchers pushed the treadmill pace from walking to running. That steadiness is a sign that bats weren't fueling their exertions the usual mammal way. Gas ratios typically change as exercise gets more strenuous and mammals shift from burning mostly lipids to relying more on carbs.




The discovery means the vampire bats power along in large part by metabolizing a recent blood meal, much like blood-feeding tsetse flies or some female (and therefore bloodsucking) mosquitoes. That's a first for mammals, thinks Ken Welch, an ecological physiologist at the University of Toronto. He did the experiments along with physiologist Giulia Rossi, now at McMaster University in Hamilton, Canada.







Researchers put vampire bats through their paces to discover what fuels their metabolism.





The basic bat chemistry isn't that unusual. "In most of us mammals," Welch says, some kind of biochemical pathways can break down amino acids for fuel or some other use, but "they're built to slowly churn along in the background."




This fuel source might matter to hibernating bears or overwintering penguins, he says, "but these are extreme examples." And even then, the penguins and bears "are not using amino acids they ingested in a meal only minutes before."  




The vampire bat blood diet seems relatively poor in the kinds of nutrients that let most mammals build up their stores of more conventional mammal fuels such as lipids. So it makes sense to Welch that any ancestral ability to use sugar by-products and fats weakened over time in vampire bats. Yet such heavy reliance on amino acids, which aren't as easy to access quickly, means the bats could be more susceptible to starvation. These vampires get thirsty often.
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	Antimatter could travel by truck, a test with protons shows

	The BASE-STEP project aims to transport antiprotons to labs beyond CERN

			
				




A truck full of antimatter would make for a seriously epic road trip. And scientists are now one step closer to hauling the substance by motor vehicle.




Scientists at the European laboratory CERN have demonstrated the ability to transport a cloud of subatomic particles aboard a truck, using protons as a stand-in for their antimatter counterparts, antiprotons. These particles have the same mass as protons but opposite electric charge.




Several experiments at CERN study antiprotons to check for any unexpected discrepancies with their matter partners (SN: 1/5/22). Such studies, scientists hope, could lead to a better understanding of why matter is common but antimatter is rare, a major physics mystery (SN: 9/22/22).
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But antiprotons are a precious resource -- CERN, near Geneva, is the only place where the particles can be trapped and studied. Scientists would like the option to take them elsewhere, to access outside equipment and ideal experimental conditions.




Antimatter is a delicate substance, annihilating upon contact with normal matter. So it must be suspended by electromagnetic fields in a vacuum chamber. Scientists with the BASE-STEP project designed a trap that could do that while bumping along down the road and that was small enough to fit on a truck. 




Physicists used the trap to successfully schlep a cloud of 70 protons on a trip of about 4 kilometers around the laboratory site and back again, CERN announced October 25. A future experiment will test antiprotons, with the eventual goal of distributing them to labs throughout Europe.
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	These are Science News' favorite books of 2024

			
				




Books contemplating the human experience and some of humankind's greatest challenges were among the Science News staff's favorite reads this year. What were your favorites? Let us know at feedback@sciencenews.org.
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Night Magic




Leigh Ann Henion
Algonquin Books, $30




As artificial light increasingly illuminates nighttime, a writer makes the case to preserve natural darkness and the ecosystems and life-forms it nurtures, from spotted salamanders to glowworms and bioluminescent fungi.
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Do I Know You?




Sadie Dingfelder
Little, Brown Spark, $32




A science journalist who can't recognize faces, perceive depth or visualize images in her mind takes readers along on her journey to understand her quirky brain. The hilarious and philosophical memoir is a reminder that our ways of perceiving the world are not uniform.
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Then I Am Myself the World




Christof Koch
Basic Books, $30




A neuroscientist argues that information integration in the brain is what makes humans conscious. The idea provocatively suggests that any system that integrates information, including computers, has the potential for some level of consciousness.
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Flavorama




Arielle Johnson
Harvest, $40




Complete with colorful illustrations and fun recipes, this delicious tome digs into the science behind flavor. Reading it just might transform your skills in the kitchen.
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After 1177 B.C.




Eric H. Cline
Princeton Univ., $32




An archaeologist describes how the Late Bronze Age collapse transformed societies across the Eastern Mediterranean and Near East, with some experiencing hardship and decline while others flourished amid the chaos.
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Get the Picture




Bianca Bosker
Viking, $29




Wielding science as a tool, a journalist sets out to understand humankind's primal desire for art, as well as art's expanding utility in the modern world. Along the way, she immerses herself in the exclusive and bizarre art world.
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The Last Drop




Tim Smedley
Picador, $29.99




Human mismanagement and climate change are fueling water crises around the globe. This book offers potential solutions, from agricultural and at-home remedies to policy changes, as well as a reminder to value every last drop of water as precious.
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The High Seas




Olive Heffernan
Greystone Books, $32.95




People are increasingly staking claims to international waters to exploit resources. A science journalist sounds the alarm for sustainable practices and the preservation of the ocean's rich ecosystems.
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Turning to Stone




Marcia Bjornerud
Flatiron Books, $29.99




A seasoned structural geologist reflects on her life story and the rich wisdom of Earth's rocks in this book that is part memoir, part geology explainer, part meditation on science and society.
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How to Kill an Asteroid




Robin George Andrews
Random House, $29.99




What will it take to protect Earth from a destructive asteroid? A science journalist takes stock of the tools humankind already has in its asteroid preparedness arsenal, including the defensive strategy demonstrated by NASA's successful DART mission, and what else is still needed.
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Our Moon




Rebecca Boyle
Random House, $28.99




This veneration of our celestial companion lays out how the moon has shaped life on Earth and molded the planet into a hospitable home. The moon's influence on human societies, both culturally and spiritually, as well as the threats humankind's material ambitions pose for the moon's well-being, also take center stage.









[image: "Countdown" book cover]




Countdown




Sarah Scoles
Bold Type Books, $30




Interviews with physicists tasked to maintain and modernize the United States' aging nuclear stockpile, as well as with other researchers and activists in that orbit, reveal the intense and often heavy feelings of those in the nuclear weapon industry. These conversations ponder the industry's contradictory existence to promote peace through destructive weapons and the future of nuclear research.









Buy these books from Bookshop.org. Science News is a Bookshop.org affiliate and will earn a commission on purchases made from links in this article.
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 A single enzyme can alter the vibrant colors in parrot plumage

 Transforming an aldehyde into a carboxyl group can fine-tune feathers from red to yellow

 
 




One enzyme has a key role in determining whether parrots' rainbow plumage emerges in vibrant reds, yellows or greens, a new study shows.
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 Two teenagers have once again proved an ancient math rule

 Ne'Kiya Jackson and Calcea Johnson proved the Pythagorean theorem using trigonometry

 
 




Two years ago, a couple of high school classmates each composed a mathematical marvel, a trigonometric proof of the Pythagorean theorem. Now, they're unveiling 10 more.




For over 2,000 years, such proofs were considered impossible.
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 Generative AI is an energy hog. Is the tech worth the environmental cost?

 AI is on track to be paradigm-shifting tech, but its harms could outweigh any benefits

 
 




It might seem like magic. Type a request into ChatGPT, click a button and -- presto! -- here's a five-paragraph analysis of Shakespeare's Hamlet and, as an added bonus, it's written in iambic pentameter.
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 The benefits of Ozempic and its kin may extend far beyond weight loss

 Researchers look ahead to the drugs' future with cautious optimism

 
 




This year, the popularity of the diabetes and weight-loss drug semaglutide has continued to surge. You've probably seen ads on social media or heard from friends who've tried top-selling brand-name versions, Ozempic
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 Here are 8 remarkable scientific firsts of 2024

 
 




Each year, scientists break new ground in their quest to understand life and the mysteries of the cosmos. Here are eight milestones in 2024 that caught our attention




Reading a fruit fly's mind




The first complete map of a fruit fly's brain details all 139,255 nerve cells and the 54.5
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 Archaeology's top discoveries of 2024 include preserved brains and a lost city

 Preserved brains, arthritis in ancient Egypt and other finds made headlines

 
 




Grisly details about ancient child sacrifices, a map of a lost city in the Amazon and the answer to a Stonehenge mystery are some of this year's insights into human history.




Bygone brains




Discovering a human brain at an archaeological site is more common than you might think.
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 Here's how public health fared in 2024

 Extreme heat and viral outbreaks are among the year's big public health headlines

 
 




The world faced many public health challenges this year, including dangerous heat waves and outbreaks of the infectious diseases dengue and mpox.
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 These are the viruses that defined 2024

 This year included record-breaking surges in dengue and mpox cases, a polio outbreak in Gaza and more

 
 




From mpox to bird flu and beyond, multiple infectious disease outbreaks flared up around the world this year.




Dengue cases soared




It was a record year for dengue fever, a disease transmitted by mosquitoes.
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 Space missions spanned the solar system in 2024

 Chang'e 6 nabbed moon dirt, Percy found hints of ancient life on Mars and Europa Clipper launched

 
 




From monitoring Mercury to launching a new adventure to an icy moon of Jupiter, spacecraft and astronauts made great strides in 2024.
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 These are our favorite animal stories of 2024

 Pigeons that do somersaults, snakes that fake death with extra flair and surprised canines are among the organisms that enthralled the Science News staff.

 
 




From superpowered bees to theatrical snakes, these reports from the animal kingdom drove us wild in 2024.




Mighty morphin' beluga blobs




You can learn a lot about a beluga (Delphinapterus leucas) by watching its forehead.
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 These discoveries in 2024 could be groundbreaking -- if they're true

 These 7 findings could be game-changing but need more study

 
 




In 2024, researchers turned up possible evidence of ancient life on Mars, hints that Alzheimer's disease can spread from person-to-person and a slew of other scientific findings that could be a big deal -- if they're the real deal.




Martian microbes, maybe




Alien microbes
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 Einstein's gravity endures despite a dark energy puzzle

 An analysis upholds general relativity but hints dark energy may vary over time 

 
 




Scientists could be wrong about dark energy. But they're right about gravity, a new study suggests.




Dark energy, the mysterious phenomenon that causes the expansion of the cosmos to accelerate, is widely thought to have had a constant density throughout the history of the universe.
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 Fossil teeth hint at a surprisingly early start to humans' long childhoods

 X-ray imaging reveals signs of slow dental development in a youth from an early Homo species 
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Earth's space junk may be wreaking havoc on the stratosphere.
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 Nature's first fiber optics could light the way to internet innovation

 Clams called heart cockles use fiber optic-like structures to channel sunlight to symbiotic algae

 
 




In a discovery that blurs the line between biology and technology, scientists have found that heart-shaped clams use fiber optic-like structures to channel sunlight through their shells in much the same way that telecommunications company use fiber optics to deliver high-speed internet connectivity into homes.
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 Meet Chonkus, the mutant cyanobacteria that could help sink climate change

 This hulking mutant of Synechococcus elongatus stores more carbon and sinks more quickly than other strains

 
 




Stand back, ordinary ocean-dwelling, oxygen-spewing organisms: There's a new green, hulkish mutant in town.
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 Bees flying near cars are dying by the millions, a roadkill study suggests

 Scientists put sticky traps on car bumpers to tally how many bees get hit on a typical trip

 
 




Tens of millions of bees are likely being killed each day by vehicles -- and that's just in the western United States, a new study finds.
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 Uranus may have looked weird when NASA's Voyager 2 flew by

 A solar wind event just days earlier may have compressed the giant planet's magnetosphere

 
 




Some of Uranus' apparent oddities might be due to bad timing.
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 A phone app could help people have lucid dreams

 New experiments suggest a DIY way to become aware of when you are dreaming

 
 




If you want to have a dream where you know you're dreaming, you might be in luck. A phone app seems to boost users' odds of having lucid dreams.




Before bed, the app has users listen to a specific sound, such as a series of beeps, and practice associating that cue with a keen awareness of their thoughts and body.
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 The world's largest coral was discovered in the South Pacific

 The behemoth coral, discovered in October in the Solomon Islands, is longer than a blue whale and older than the United States.

 
 




Off the coast of the Solomon Islands lurks a centuries-old being that is so immense, it can be seen from space.




Discovered in October by the National Geographic Society's Pristine Seas team, it is the world's largest standalone coral.
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 Some people don't have a mind's eye. Scientists want to know why

 A researcher with the condition studies how the senses collaborate -- and when they don't

 
 




Growing up, Roberto S.
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 Accelerated muons bring next-gen particle colliders closer to reality

 Scientists corralled the subatomic particles into a beam before accelerating them

 
 




Muons are getting a move on. 




In a step toward new types of particle physics experiments, scientists cooled and then accelerated a beam of muons.
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